INDOOR AIR QUALITY
Occupant’s Guide to Indoor Air Quality

Occupational Safety & Health Bureau

Montana Department of Labor & Industry

Prepared for Montana Employers
by the

Occupational Safety & Health Bureau
Department of Labor and Industry
P.O. Box 1728
Helena, Montana 59624-1728
(406) 444-6401



What you can do to Inprove the Indoor Air in Your Ofice

Do not block air vents or grilles.

Comply with the office and buil ding snoking policy.

Water and naintain office plants properly.

D spose of garbage pronptly.

Store food properly.

Avoi d bringing products into the building that could rel ease
har nf ul or bot hersonme odors or contam nants.

Notify your building or facility manager inmmediately if you
suspect an indoor air quality problem

I f You Manage An O fice

Mai ntain a good working relationship with building
managenent on indoor environnmental issues.

Pl ace office furniture and equi pnent with the air
circulation, tenperature control, and pollutant renova
functions of the heating, ventilating and air conditioning
(HVAC) systemin m nd.

Coordi nate with buil ding nanagenent in instances when
responsibility for design, operation, and mai nt enance of the
ventilation systemis shared.

Establish an effective snoking policy that protects
nonsnokers frominvol untary exposure to secondhand snoke.

Avoi d procedures and products that can cause indoor air
quality probl ens.

Integrate indoor air quality concerns into your purchasing
deci si ons.

Wrk with the building manager to ensure use of only
necessary and appropriate pest control practices, using
nonchem cal net hods where possi bl e.

Work with buil ding nmanagenment and the contractor before you
renmodel or renovate to identify ways of keeping building
occupant exposure to pollutants to a mnimumand to ensure
that the air distribution systemis not disrupted.

Encour age buil di ng managenent to devel op a preventive indoor
air quality managenment program follow ng gui dance issued by
EPA and the National Institute for Cccupational Safety and
Heal th (NI OSH).

About This Cui de

This guide is intended to hel p people who work in office
bui |l dings | earn about the roles of building mnagers and



occupants in maintaining good indoor air quality. Because good

i ndoor air quality depends on the actions of everyone in the
bui |l di ng, a partnership between buil di ng managenent and occupants
is the best way to maintain a healthy and productive workspace.

Rel ati onshi ps and procedures between nmanagenent and occupants
will vary frombuilding to building. Sonme buildings are occupied
entirely by the enployees of the building ower, and in nost of
these buildings, the responsibility for indoor air quality
managenent nmay be handl ed by a central departnent or office. In
ot her buil di ngs where one or nore building occupants rent space
under separate |eases, building managenent may have limted
control over the day-to-day activities in the | eased space.

Li kewi se, the occupants of such buildings nay have little control
over central building services such as heating and cool i ng,

el evat or services, housekeepi ng, and waste and pest nanagenent.
For these reasons, occupants and nanagenent in | eased space
building will need to closely coordinate their indoor

envi ronnent al managenent strategies.

Way is Indoor Air Quality Inportant?

I ndoor air quality is a najor concern to businesses, building
managers, tenants and enpl oyees because it can inpact the health,
confort, well being, and productivity of building occupants.

Most Americans spend up to 90% of their tine indoors and nany
spend nost of their working hours in an office environnment.

St udi es conducted by the by the U S. Environnmental Protection
Agency (EPA) and others shop that indoor environnents sonetines
can have levels of pollutants that are actually higher than

| evel s found out si de.

Pol lutants in our indoor environment can increase the risk of
illness. Several studies by EPA, states, and independent
scientific panels have consistently ranked indoor air pollution
as an inportant environnental health problem Wil e nost
bui | di ngs do not have severe indoor air quality problens, even
wel | run buildings can sonetinmes experience epi sodes of poor

i ndoor air quality.

A 1989 EPA Report to Congress concluded that inproved indoor air
quality can result in higher productivity and fewer |ost work
days. EPA estimates that poor indoor air may cost the nation
tens of billions of dollars each year in |ost productivity and
medi cal care.

Factors that Contribute to Indoor Air Quality



I ndoor air quality is not a sinple, easily defined concept |ike a
desk or a leaky faucet. It is a constantly changing interaction
of conplex factors that affect the types, levels and inportance
of pollutants in indoor environments. These factors include
sources of pollutants or odors, design, naintenance and operation
of building ventilation systens, noisture and hum dity, occupant
perceptions, and susceptibilities, etc. |In addition, there are
many ot her factors that affect confort or perception of indoor
air quality.

Controlling indoor air quality involves integrating three main
strategies, First, managi ng sources of pollutants either by
renoving themfromthe building or isolating themfrom people

t hrough physical barriers, air pressure relationships, or by
controlling the timng of their use. Second, diluting pollutants
and renoving them fromthe building through ventilation. Third,
using filtration to clean the air or pollutants.

Managenent of Pollutant Sources, both Inside and Qutside the
Bui | di ng

Pol | utants can be generated by outdoor or indoor sources,

i ncl udi ng buil di ng mai nt enance activities, pest control,
housekeepi ng, renovations or renodeling, new furnishings or
finishes, and buil ding occupant activities.

One inportant goal of an indoor air quality programis to

m ni m ze peopl e=s exposure to pollutants fromthese and ot her
sources. Sone of the key pollutant categories include:

! Bi ol ogi cal contam nants. Excessive concentrations of
bacteria, viruses, fungi (including nolds), dust mte
al l ergen, ani mal dander, and pollen may result from
i nadequat e mai nt enance and housekeepi ng, water spills,
i nadequate hum dity control and condensation, or nay be
brought into the building by occupants, infiltration or
ventilation air. |ndoor biological pollutant exposures can
cause synptons in allergic individuals and also play a key
role in triggering asthma epi sodes for an estinmated 15
mllion Anericans.

! Chem cal pollutants. Sources of chem cal pollutants include
t obacco snoke, em ssions from products used in the building
(e.g., office equipnment and furniture; wall and fl oor
coverings; and cleaning and consuner products), accidental
spill of chem cals, and gases such as carbon nonoxi de and



ni trogen di oxi de, which are products or conbustion.

! Particles. Particles are solid or liquid substances which
are |ight enough to be suspended in the air, the | argest of
whi ch nmay be visible in sunbeans streaming into a room
However, smaller particles that you cannot see are likely to
be nore harnful to health. Particles of dust, dirt or other
substances may be drawn into the building from outside and
can al so be produced by activities that occur in buildings,
| i ke sandi ng wood or drywall, printing, copying, operating
equi pnent and snoki ng.

Type of Pol | utant

Many different factors influence how indoor air pollutants inpact
occupants. Sone pollutants, |ike radon, are of concern because
exposure to high levels of the pollutant over |ong periods of
time increases risk of serious, life threatening illnesses, such
as lung cancer. Qher contam nants, such as carbon nonoxi de at
very high levels, can cause death within m nutes. Sone

pol lutants can cause both short and I ong term health probl ens.
Prol onged exposure to environnental tobacco snoke can cause | ung
cancer, and short term exposures can result inirritation and
significant respiratory problens for sonme people, particularly
young chi |l dren.

Peopl e can react very differently when exposed to the sane
contam nants at simlar concentrations. For exanple, sone people
can devel op severe allergic reactions to biological contam nants
to which other people will not react. Simlarly, exposure to
very low |l evels of chemcals nay be irritating to sone peopl e but
not others. For people with asthna and ot her pre-existing
conditions, exposure to irritants |like environnmental tobacco
snoke or gases or particles fromvarious indoor sources nay cause
nore severe reactions than the sane exposure would in other
peopl e.

Moi sture and Hum dity

It is inportant to control noisture and relative humdity in
occupi ed spaces. The presence of noisture and dirt can cause

nol ds and ot her bi ol ogical contamnants to thrive. Relative

hum dity | evels that are too high can contribute to the growh
and spread of unhealthy biological pollutants, as can failure to
dry water-danaged materials pronptly (usually within 24 hours) or
to properly maintain equi pnent with water reservoirs or drain
pans (e.g., humdifiers, refrigerators, and ventilation

equi pnment). Humdity levels that are too | ow, however, may



contribute to irritated nucous nenbranes, dry eyes, and sinus
di sconfort.

Desi gn, Mai ntenance and Operation of Building Ventilation Systens

Mai nt ai ni ng good i ndoor air quality requires attention to the

bui | di ng=s heating, ventilation and air conditioning (HVAC)
system the design and | ayout of the space, and pollutant source
managenent. HVAC systens include all of the equipnent used to
ventilate, heat and cool the building; to nove the air around the
bui l di ng (ductwork); and to filter and clean the air. These
systens can have a significant inpact on how pollutants are

di stributed and renoved. |ncreased nunbers of occupants and
additional or relocated heat sources (such as conputers or other

equi pnent) can affect the ventilation systemss ability to perform
properly. HVAC systens can even act as sources of pollutants in
sone cases, such as when ventilation air filters becone

contam nated wth dirt and/ or noisture and when m crobial growh
results fromstagnant water in drip pans or fromuncontrolled

noi sture inside of air ducts. Because of the HVAC systenrs
i nportance, good indoor air quality managenent includes attention
to:

! Ventil ation systemdesign. The air delivery capacity of an
HVAC systemis based in part on the projected nunber of
peopl e and anmount of equipnment in a building. Wen areas in
a building are used differently fromtheir original purpose,
the HVAC system may require nodification to acconmobdate
t hese changes. For exanple, if a storage area is converted
into space occupi ed by people, the HVAC system nay require
alteration to deliver enough conditioned air to the space.

! Qutside air supply. Adequate supply of outside air,
typically delivered through the HVAC system is necessary in
any office environnment to dilute pollutants that are
rel eased by equi pnment, building materials, furnishings,
products, and people. Effective distribution of ventilation
air to occupied spaces is also essential for confort.

! Qut door air quality. Wen present, outdoor air pollutants,
such as carbon nonoxi de, pollen, and dust may affect indoor

conditions when outside air is taken into the buil di ng=s
ventilation system Properly installed and maintai ned
filters can trap nmany of the particles in this outdoor
supply air. Controlling gaseous or chem cal pollutants nmay



require nore specialized filtration equi pnent.

Space planning. The use and placenent of furniture and

equi pnent nmay affect the delivery of air to an occupied
space. For instance, the placenent of heat generating

equi pnent, |ike a conputer, directly under an HVAC contr ol
device, such as a thernostat, may cause the HVAC systemto
deliver too nuch cool air, because the thernostat senses
that the area is too warm Furniture or partitions that

bl ock supply or return air registers can affect 1AQ as well,
and need to be positioned with attention to air flow.

Equi prent mai ntenance. Diligent nmaintenance of HVAC

equi pnent is essential for the adequate delivery and quality
of building air. Al well-run buildings have preventive

mai nt enance prograns that help ensure the proper functioning
of HVAC systens.

Controlling other pollutant pathways. Pollutants can spread
t hroughout a buil ding by noving through stairwells, elevator
shafts, wall spaces, and utility chases. Speci al
ventilation or other control neasures nay be needed for sone
sour ces.

Factors that Affect Gccupant Confort and Productivity

Besides the factors that directly inpact the |levels of pollutants
to which people are exposed, a nunber of environnental and
personal factors can affect how people perceive air quality.

Some of these factors affect both the |levels of pollutants and
perceptions of air quality.

Odor s

Tenperature - too hot or cold air velocity and novenent -
too drafty or stuffy

Heat or glare from sunli ght

G are fromceiling lights, especially on nonitor screens
Furni ture crowdi ng

Stress in the workplace or hone

Feel i ngs about physical aspects of the workplace; |ocation,
wor k environnment, availability of natural light, and the
aest hetics of office design, such as color and style.

Wor k space ergonom cs, including height and | ocation of
conputer, and adjustability of keyboards and desk chairs

Noi se and vi bration | evels



! Sel ection, location, and use of office equi pnment

Tal k to your supervisor or office manager if you have a concern
about any of these factors.

I ndoor Air Quality is a Shared Responsibility

Some of the factors that contribute to poor indoor air quality
may origi nate from i nadequate HVAC design, while sonme may be
solely in the control of the building managenent, such as

mai nt enance of the HVAC system and the anount of outside air
bei ng mechanically brought into the building. Ohers are largely
in the control of the building tenants and occupants, such as
materials used in renovations, and products and furnishings
brought into or used in the building by occupants. Sone, |ike

cl eanli ness and general housekeeping of the building, require the
cooperation of both the buildi ng managenent as well as all of the
i ndi viduals who work in the building. For these reasons, indoor
air quality is a shared responsibility.

Good i ndoor air quality managenent practices can nake a big
di fference, However, sone factors, like reactions to indoor air
contam nants anong hi ghly susceptible individuals, or the quality

of the outside air, may not be within anyone=s i nmedi ate control.

It is also inmportant to renenber that any building, no matter
how wel | operated, may experience periods unacceptabl e indoor air
qual ity due to equi pment breakdown, accidents, or in sonme cases,
the actions of building occupants.

It is also inportant to keep in mnd that many perceived indoor
air quality problens are often confort problens, such as
tenperature, humdity, or air novenent in the space being too | ow
or too high. In addition, nmany synptons such as headaches can
have causes that are not related to factors in the building.

The Good News. ...

Even though the factors that affect the quality of the indoor
envi ronnment are nunerous, the good news is that nost indoor

envi ronnment al probl ens can be prevented or corrected easily and
i nexpensively through the application of commbn sense and

vigil ance on the part of everyone in the building. Success
depends on cooperative actions taken by buil di ng managenent and



occupants to inprove and maintain indoor air quality. By
becom ng know edgeabl e about indoor air quality, tenants and
occupants are in a good position to help building managers
mai ntain a confortable and heal thy buil ding environnent.

Wrk with nanagenent any time you:

! Identify or suspect an indoor air problem
! Need cl eani ng and nmai nt enance service

! Plan to install new office equipnent

! Pl an for renovations and/or renodeling

! Experience | eaks, spills, or accidents

Thi ngs Everyone in the Building Can Do

All of the occupants of a building can have a great influence on
i ndoor air quality. Everyday activities like heating food in a
m crowave and using the photocopi er can generate odors and
pollutants. By being aware of indoor air issues, occupants can
hel p prevent problens. Here are sone things you can do:

! Do not block air vents or grilles. Keep supply vents and
return air grilles unbl ocked, so you won=t unbal ance the
HVAC system or affect the ventilation of a neighboring
office. Furniture, boxes or other materials near supply
vents or return air grilles may also affect airfl ow

Fol | ow your office=s procedures to notify building
managenent if your space is too hot, too cold, stuffy or
drafty.

! Comply with the office and buil ding snmoking policy. Snoke in
desi gnat ed areas only.

! Clean up all water spills pronptly, water and nmaintain
of fice plants properly and report water |eaks right away.
Water creates a hospitable environnment for the growth of

m croorgani sms such as nolds or fungi. Sone of these
m crobes, if they becone airborne, can cause health
pr obl ens.

! D spose of garbage pronptly and properly. Dispose of
gar bage i nappropriate containers that are enptied daily to
prevent odors and bi ol ogi cal contam nati on.



! Store food properly. Food attracts pests. Sone foods, if
| eft unrefrigerated, can spoil and generate unpl easant
odors. Never store perishable food products in your desk or
on shelves. Refrigerators should be cleaned on a regul ar
basis to prevent odors. Keep kitchens and dining areas
clean and sanitize as necessary to prevent pests and
mai nt ai n hygi ene.

! Notify your building or facility manager inmediately if you
suspect an | AQ problem This hel ps nanagenent determ ne the
cause of the problem quickly so that a tinely solution can
be reached.

What the O fice Manager/ Tenant Can Do

In | eased space, the office nanager or other person responsible
for office policies and/or relations with the property owner is
often in a position to directly and significantly inpact indoor
air quality in the space. For sone businesses, responsibility
for dealing with air quality issues may involve nore than one
person. The office manager should follow the business=s interna
procedures in dealing with the building nanagenent. Sone of the
things this person can do to inprove indoor air quality include:

! Mai ntain a good working relationship with building
managenment on indoor environnmental issues. Cooperative
efforts are the best way to solve many indoor air quality
probl enms. Follow your internal guidelines to ensure that
building facility managenent is inforned of, and involved

in, all indoor air quality issues. Be as know edgeabl e as
possi bl e when dealing with buildi ng managenent on i ndoor air
i ssues.

! Place office furniture, partitions, and equi pnent air
circulation, tenperature control, and pollutant renoval
functions of the HVAC systemin mnd. Make sure air supply
vents and return grilles are not bl ocked by furniture or
equi pnment. Conputers and ot her heat-produci ng equi pnent
pl aced near or under an HVAC sensor device system can
trigger cooling, even if the actual tenperature of occupants
is cool. Place such equipnment away from HVAC sensors to
avoid this kind of situation.

! Coordi nate with buil ding nanagenent in instances when

responsibility for design, operation and mai ntenance of the
HVAC systemis shared. Sonetinmes the portion of the HVAC
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system servicing a | eased space is the responsibility of the
tenant. In such cases, work closely with building
managenent to ensure that all parts of the building are
receiving optimal service fromthe system Ensure that
filters in window air conditioners and perineter heating and
cooling units are changed frequently.

Establi sh an effective snoking policy. Mst of us are aware
of the health risks of snoking, not only to snokers, but

al so to those who are exposed to secondhand snoke. In

addi tion, environnmental tobacco snoke in a building can

i ncrease costs for maintaining the ventilation system and
for cleaning and repl aci ng snoke-soil ed furnishings and
materials. Establish a snoke-free policy in the space under
your control or work with building managenent to design

properly ventil ated snoking roons that don=t all ow snoke to
circulate through the central ventilation systemor to
adj oi ni ng spaces.

Avoi d procedures and products that can cause problens. Many
products used in offices, |like solvents, adhesives, cleaners
and pesticides can give off pollutants and odors, as can

of fi ce equi pnent such as copiers, printers, and fax
machines. |If any of these itens are used in the office
environment, all l|abel directions and cautions should be
closely foll owed and adequate and sonetines separate

ventil ation should be provided. |If your organization
engages in activities that nmay generate pollutants, such as
phot ographi ¢ or printing processes, exhaust ventilation wll
be especially inmportant. Pollutants and odors (which may or
may not indicate a health concern) generated in your space
may not only bother those in the i medi ate area, but nmay
enter the building ventilation system and cause problens for
ot her tenants in other parts of the building.

Integrate indoor air quality concerns into your purchasing
deci sions. Take steps to reduce exposures from new

furni shings and building materials, when odors and chem cal
em ssions are usually highest. Ask the designers, suppliers
and manufacturers to provide information on chem cal

em ssions from products and any potential associ ated
respiratory hazards. Also ask what steps could reasonably
be taken to reduce em ssions before the products are
installed in the space. Wile em ssions information nay not
yet be avail able for many products, many product

manuf acturers are starting to do em ssions testing. The
nore consuners request such information, the sooner it wll
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becone wi dely avail abl e.

Wrk with the buil ding owner or manager to ensure use of
only necessary and appropriate pest control practices, using
non-chem cal net hods where possible. Pesticides can
contribute to poor indoor air quality and can cause serious
health effects when used inproperly. Unacceptable |evels of
pest activity and damage shoul d be prevented by the npst
econonmi cal nmeans and with the | east possible hazard to
peopl e, property, and the environment. For exanple, if
roaches are a problem seal their entry points and properly
store and di spose of food as part of a long termcontrol
strategy. |If a chem cal pesticide is selected, it should be
used in strict accordance with |abel directions. To reduce
ai rborne exposure to pesticides, consider using baits to
kill pests instead of spraying. Wrk with building
managenent to select the nost appropriate pesticide to

achi eve your purpose, and do not purchase or use nore than
needed.

Work with buil ding nmanagenment and contractors before you
conduct renodeling or renovation activities to identify ways
of keepi ng exposure to pollutants to a mninum Properly
isolating the area to be renodel ed or renovated from ot her
spaces and the HVAC system and scheduling these activities
for evenings and weekends if possible, can go a | ong way
toward m nim zing potential occupant problens. For exanple,
tenporary floor to ceiling barriers and/or sealing return
registers in the workspace will help to prevent occupant
exposures. |If the renovation work is contracted through
you, ensure that the architect or interior designer and
contractor are made aware, in advance, of the practices and
procedures to be used during construction activities. |If
possi ble, try to arrange for plastic wappings to be renoved
frompartitions, carpet rolls, etc. before the materials are
brought into the space. Ask to have themaired out in a
clean, dry location outside the building for a few days
before installation. This can significantly reduce chem cal
em ssions and odors inside the building.

Encour age buil di ng managenent to obtain and use the joint
EPA/ NI OSH gui dance docunent entitled: Building Air Quality:
A CGuide for Building Owmers and Facility Managers and put
into place a preventative indoor air quality program EPA
and the National Institute for QOccupational Safety and

Heal th (NI OSH) have published conprehensi ve gui dance for
bui | di ng owners and nanagers to hel p them prevent and sol ve
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i ndoor air quality problens. Ensuring that your building
managenent i s know edgeabl e about and conmitted to
managenent of indoor air quality issues is an essenti al
first step in preventing and fixing indoor air problens.

What Buil ding Facility Mangers can do to pronote good | ndoor Air
Quality

As an occupant of an office building, understanding the role of

t he buil di ng managenent in maintaining a healthy and confortable
i ndoor environnment is an inportant step in understanding how you
can fit into the picture. EPA and NIOSH recommend that every
bui | di ng manager obtain and use the Building Air Quality guidance
(see page 14) to:

! Designate an Indoor Air Quality Representative, who serves
as the contact for indoor environment issues. The |AQ
representative should be accountable for the quality of the
i ndoor environnent, and should have the authority,
know edge, and training to oversee or carry out the
follow ng steps in a good indoor air quality managenent
pl an:

I Assess the current condition of the indoor air in the

bui | di ng:

O identifying and reviewi ng records pertaining to the
HVAC desi gn and operation

O devel opi ng an indoor air profile of the building,

identifying potential pollutant sources, if feasible

! Address any existing and potential indoor air quality
probl ens.

! Educate buil ding staff about indoor air quality nmanagenent

by:
O provi ding training opportunities
0 establishing clear pollutant source nmanagenent policies

! OQperate and maintain the building and ventilation system for
good i ndoor air by:

O establishing or reinforcing standard operating and
mai nt enance procedures
0 respondi ng quickly to | eaks, floods, and ot her

accidents that occur in buildings to prevent indoor air
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qual ity problens from devel opi ng

! Manage potential pollutant sources such as:

U snoki ng

O renodel i ng/ renovating materials and furni shings
0 housekeepi ng and pest control products

O exhaust funes from | oadi ng docks or garages

! Communi cate with tenants and occupants about their roles in
mai nt ai ni ng good i ndoor air quality.

! Est abli sh cl ear procedures for responding to indoor air-
rel ated conpl aints.

! Keep a record of reported health conplaints to aid in
solving indoor air-related problenms. This will help inprove
the chances of correctly diagnosing and then fixing
probl ens, especially if a pattern in conplaints can be
det ect ed.

I f You Think Your Building Has an Indoor Air Quality Problem..

If you or others at your office are experiencing health or
confort problens that you suspect nay be caused by indoor
pol l uti on, you can:

! I nform the buil di ng managenent of your concerns through your
usual and proper channel s.

! Tal k with your doctor or other health care provider, and
report your problens to the conpany physician, nurse, or
health and safety officer. Ask that person if you should
call your state or local health departnent to di scuss your
synptonms and possi bl e causes.

! Cooperate with managenent during any indoor air quality
investigation to aid the sonetinmes difficult process of
identifying and sol ving probl ens.

For More Information...
There are nmany sources of additional information on indoor air

quality in offices, homes and schools and what people can do to
ensure that their indoor environnent is a healthy one. To obtain

a list of avail abl e publications, contact EPA=s:

I ndoor Air Quality Information C earinghouse
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1- 800-436-4318
PO Box 37133
Washi ngton, DC 20013-7133
202- 484- 1307
FAX 202-484- 1510
E-mail : iagi nfo@uol.com

Visit EPA=s Indoor Air Quality Hone Page on the World Wde Wb:
http://ww. epa. gpv/iaq
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